We investigate the effect of a local territorial reform, which reduced the number of parishes, on municipality spending efficiency in the period 2011-2016. We build a composite output indicator and use Data Envelopment Analysis (DEA) to compute efficiency scores, which we then analyze through a second stage regression with socio-demographic, economic factors and the reform. We find efficiency gains for around 10% of municipalities overall. In Alentejo and in Centro, more than 50% of the municipalities improved efficiency. The second stage results show that the reform did not improve local spending efficiency in Mainland Portugal, particularly in the Norte region.
Introduction
Improving the efficiency and effectiveness of public services and at same time reducing public spending has become an important concern in the public sector. Undoubtedly, local governments could benefit from adhering to these objectives. Decentralization has transferred to the local government a considerable amount of government spending and decision-making. Yet, the resources to fulfill the demand for more and better local public services are scarce. Therefore, reforms that reduce local public spending and improve efficiency are very relevant. Most reforms have focused on two main areas: merging administrative regions or decentralizing the administrative and fiscal responsibilities. In this study, we will focus on the first type of reform.
Previous studies have evaluated the optimal size of municipalities (Doumpos and Cohen, 2014) and assessed the effect size, in terms of population, on municipality efficiency. Most studies find that efficiency scores are higher for larger municipalities (Balaguer-Coll, Prior and TortosaAusina, 2007; Doumpos and Cohen, 2014) because of increasing economies of scale. Indeed, there is reasonable agreement that the smaller municipalities have higher costs (or compromised service quality) for all public services. For example, research of small local governments in Swiss Cantons suggests that costs and quality are severely compromised below a population of 500 (Ladner et al. 2003 ).
This paper contributes to this literature by assessing the changes on municipal efficiency stemming from a structural reform that reduced the number of administrative and local government units. Our example took place in 2013 when Portugal decreased (by around 29%) the number of parishes. Portugal provides an excellent case study to analyze the impact of this reform on municipality efficiency for three reasons. First, between 2011 and 2016, a municipality in Portugal spent on average 26 million Euros and municipality transfers to parishes accounted for approximately 4.3 percent of those expenditures. Although local governments have fiscal and administrative autonomy, they rely heavily on funds from central government. On average, transferences from central government accounted for 42 percent of the total revenues. With this reform, the government intended to reduce the municipality spending and the amount of transfers to parishes, together with the assumption of fostering scale economies. Second, municipalities have to comply with the same rules and legislation but local politicians have some discretionary power on how to implement their policies and to use their resources. Finally, the local territory reform resulted from the memorandum of understanding signed between the Portuguese government, the EU and with the International Monetary Fund. Therefore, the need to reduce public expenditure in the local government made measuring their efficiency even more pressuring.
Hence, this study uses a two-stage methodology to measure the impact of the reform on the municipality efficiency. In the first stage, efficiency scores are measured using Data Envelopment Analysis (DEA) for the years 2011 (before the reform) and 2016 (after the reform). To compute the DEA efficiency scores, we use a composite indicator of municipal services' provisions (outputs), as in Afonso and Venâncio (2016) , and we use local government spending as the input.
A second stage is proposed where the effect of the reform on the change of the efficiency scores obtained from the first stage is evaluated. We test our approach for the case of Portugal, both for the mainland and for the European Union Nomenclature of Territorial Units for Statistics (NUTS) regions.
Our results show that: i) between 2011 and 2016 there were efficiency gains for a small percentage of the municipalities, 10% and 6% respectively for the input and for the output oriented efficiency scores; ii) regionally, notably in Alentejo and in Centro, more than 50% of the municipalities improved efficiency; iii) the efficiency gains were negatively related to the territorial reform and to the reduction of parishes in mainland Portugal and particularly in Norte region.
The organization of the paper is as follows. Section 2 reviews the related literature. Section 3 reviews the Portuguese local government sector and Sector 4 presents the methodology. Section 5 reports and discusses the empirical results. Section 6 concludes.
Related Literature
Public finance theory argues that fiscal decentralization can increase the efficiency in the allocation of (public) resources. In other words, lower tiers of governments are closer to citizens and might provide informational advantages regarding their preferences (Ezcurra and Rodríguez-Pose, 2009). However, sometimes sub-national governments may not be able to make optimal resource allocation, since the central government usually commands more sophisticated technical resources. Therefore, the measurement of public sector efficiency and its determinants has been the subject of a growing literature.
Generally, this literature assesses technical efficiency (a concept stemming from Farrell, 1957 ) by using frontier analysis. Therefore, and to assess the efficiency of government spending, many studies usually estimate non-parametrically a production function frontier and derive efficiency scores based on the relative distances of inefficient observations from the frontier. 1 Efficiency is measured in an input-output perspective, in which the services provided (outputs) by the local or the central government are assessed against the resources employed (inputs). Formally, the higher the ratio of outputs to inputs, the more efficient the local or the central government is.
Previous studies have used frontier techniques (data envelopment analysis, free disposal hull, stochastic frontier analysis) to analyze the cost efficiency of public sector in different 1 There are several parametric and non-parametric methodologies to compute technical efficiency. Parametric approaches include corrected ordinary least squares and stochastic frontier analysis (SFA). Among the non-parametric techniques data envelopment analysis (DEA) and free disposal hull (FDH) have been widely applied in the literature countries or in a cross-country setup. The related literature follows broadly two streams: studies that evaluate the overall efficiency of the services provided by the (local) government, and studies that focus on a particular (municipal) public service. Afonso et al. (2005 Afonso et al. ( , 2010 studied the overall public sector efficiency across several OCDE countries, taking into account the level of general government spending. On the other hand, several specific government functions such as education and health have been addressed by St. Aubyn (2006, 2011) . St. Aubyn et al. (2009) studied the case of Universities in the European Union. Overall, those studies show the existence of room for improvement regarding public spending efficiency. Although cross-country aggregated efficiency studies are very useful to compare the performance of different countries, efficiency analyses of individual countries take into account the institutional, cultural, political and economic setting providing more insights for the policy makers (Mandl, Dierx and Ilzkovitz, 2008) .
Conversely, public spending efficiency studies covering the aggregated performance of local governments have been done for several countries. For instance, Van den Eeckaut, Tulkens and Jamar (1993 ), De Borger et al. (1994 ) and De Borger and Kerstens (1996 , 2000 for Belgium; Athanassopoulos and Triantis (1998) and Doumpos and Cohen (2014) for Greece; Worthington (2000) for Australia; Prieto and Zofio (2001), Balaguer-Coll, Prior-Jiménez and Vela-Bargues (2002) and Benito, Bastida and Garcia (2010) for Spain; Afonso and Scaglioni (2007) we highlight the studies of Fernandes (2006, 2008) , Cruz and Marques (2014) and Afonso and Venâncio (2016) . 2 Other stream of research includes studies that evaluate the efficiency of a specific municipality service, such as Bouckaert (1992) for the fire service; Lozano, Villa and 2 See Kalb, Geys and Heinemann (2012) for a review of the literature. Adenso-Dias (2004) for recycling operations and Rogge and De Jaeger (2013) for solid waste collection. Once again, the results of these two strands of the literature point to the fact that governments can attain efficiency gains at the municipal level as well.
Finally, research efforts have been also devoted to understand the major determinants of local government efficiency. Particularly, researchers have investigated the impact on municipality efficiency of a number of socio-demographic and economic characteristics, financial resources, environmental issues not controlled by the decision-makers, economies of scale and scope.
Our study aims to contribute to the local public spending literature by evaluating a specific reform, which merged several parishes in the belief that the aggregation of smaller administration entities would reduce public expenditure, and improve efficiency because of increasing economies of scale (Fox & Gurley, 2006; Warner, 2012) . There are several examples where the pooling of resources, notably for water supply, sewage provision, primary education, increase efficiency notably by cost reduction. Interestingly, such pooling of resources could be dependent on the percentage of parishes, within a municipality.
Portuguese local government sector
To better frame the empirical results, we review some stylized facts about the Portuguese local government sector and the 2013 territorial organizational reform.
According to the Portuguese Constitution, local administration includes administrative regions, municipalities and civil parishes. 3 As the administrative regions have not yet been 3 Portugal's administrative regions are organized into three tiers: districts and two autonomous regions of Azores and Madeira, municipalities and civil parishes. For statistical purposes, the European Union (EU) redefined the Portuguese territory into Nomenclature of Territorial Units for Statistics (NUTS) regions. The NUTS system subdivides the country into three levels: NUTS I (Portugal mainland and 2 autonomous regions of Azores and Madeira), NUTS II (7 regions) and NUTS III (30 sub-regions). These latter classifications were developed for the purpose of delivering structural funds for less favored regions and sub-regions. established, the authorities responsible for delivering local public services are municipalities and parishes. At the end of 2012, there were 308 municipalities subdivided into 4,260 parishes. Of the total, 278 municipalities and 4,050 sections of municipalities, parishes, were located in mainland Portugal and the remaining 30 municipalities and 210 parishes were located in Azores and Madeira islands. In this study, we will focus on mainland municipalities and parishes because the islands have a different institutional and economic context.
The mainland municipalities are very heterogeneous in terms of population, geographical size, purchasing power and support received from the central government. Table 1 presents the socio-demographic, economic and political characteristics of the municipalities for the year 2011.
[ Table 1] The size of municipalities varies considerably. The median was 15,700 inhabitants, and the mean was 36,143 inhabitants. Almost 45 percent of the population lives in 23 municipalities with more than 100,000 inhabitants (8 percent of all municipalities). In terms of population density, the average and median was 311 and 70 inhabitants per squared kilometers, respectively.
Municipalities are also economically different. There are a few very rich municipalities. In fact, only 34 municipalities have a purchase power higher than 100.
Local governments are territorially based organizations with administrative and fiscal autonomy. They have their own employees, patrimony and fiscal independence and its activity satisfies the local needs of their citizens. While municipalities have a major role on delivering local public services to citizens, parish competences are limited to a few public services (e.g. road and park maintenance; social facilities for children and the elderly and residence permits). Nonetheless, parishes establish an important link between municipalities and citizen needs. Municipalities provide a plethora of traditional local government services: 4 development and maintenance of local infrastructures (e.g. sport, leisure and basic school facilities), supply of public goods such as drinking water, waste and sewage collection, education, childcare support, urban transportation, urban planning, health services, housing, cultural activities and events, and civil protection. 5 To provide these local public services, municipalities can freely choose their governance structures (direct, indirect, public, private or mix). In terms of revenues, municipalities are funded with transfers from the central government, transfers from the European Union, local taxes and sales and other revenues. Nonetheless, transferences from central government account, on average, for 42 percent of the total revenues. Municipalities obtain 46 percent of their revenues by selfgenerated revenues and taxes account on average for 39 percent of their own revenuers. Note that municipalities cannot set their own taxes and, the rates have to be defined within a range defined centrally. 6 Under the local finances legal framework, municipalities have their own budgets, and are subject to restrictive expenditure control mechanisms. They have to comply with strict budget rules and debt limits. Hence, their financial autonomy is rather limited in terms of revenues and borrowing. The central government sets the tax base of all the local taxes, and the tax rate on transfers of real estate (IMTImposto Municipal sobre as Transmissões Onerosas de Imóveis). In the remaining local taxes, the municipalities set the tax rates within a range defined at the national level. For municipal corporate income tax (Derrama) and personal income tax, municipalities cannot charge more than the maximum threshold, and for property tax (IMI -Imposto Municipal sobre Imóveis), they have to set tax rate within a minimum and maximum threshold. enhance reporting on budget execution and improve efficiency of local administration. In September 2011, the Green Paper on the reform of the local administration was published and it set the following goals: accomplish effective decentralization of local services, rationalize local government structures, envisage higher proximity and efficiency of local public services and reduce the number of parishes. This reform intended to create efficiencies and reduce public spending. At the same time, it affected the territorial geography and the political management of municipalities and parishes. These changes were implemented before the local government elections of 2013. Besides reducing the number of representatives in the local boards, the reform also increased, reduced or merged various parishes within municipalities, changed the territorial limits of the parishes within municipalities, and transferred parishes from one municipality to another.
7 Table A .1 of Appendix A presents the type of changes that occurred on each municipality. In addition, it is possible to observe that between 2009 and 2012, the number of parishes was 4,050.
After 2013, the number of parishes reduced to 2,882, corresponding to a decrease of 29%. Of the total number of parishes, 50% merged with other parishes within the municipality (2022 parishes), 49% did not experience any change and the remaining 1% had their territorial limits changed.
Before 2013, a municipality included on average 15 parishes (see Table 2 ). Barcelos was the municipality with the most parishes (89 before 2013 and 61 after 2013). Four municipalities, Alpiarça, Barrancos, São Brás de Alportel and São João da Madeira, included a single parish. After 2013, Castanheira de Pera was also included to the list of municipalities with just one parish.
[ Table 2] 7 There were two transferences of parishes between municipalities. Pombalinho parish moved from Santarém municipality to Golegã municipaliy. Parque das Nações parish was created including parts of the Loures municipality and Lisbon municipality.
As a complementary exercise, we report in Table 3 the determinants that have contributed to the adoption of the reform. The dependent variable is a binary variable that assumes one for the municipalities that reduced the number of parishes and zero otherwise. The variable definition and sources in Appendix Table B.1. Interestingly, the likelihood of implementing the reform and reduced the number of parishes increases notably with the size of the municipality (population) and the level of per capita spending, and decreases with the level of purchasing power. The reform targeted less rich municipalities and those with larger transfers to parishes. In terms of political variables, municipalities whose mayor was from the same political party as the central government were less likely to implement the reform and reduce the number of parishes.
[ Table 3 ]
Methodology
DEA is a non-parametric frontier methodology, which draws from Farrell's (1957) seminal work and was further developed by Charnes, Cooper and Rhodes (1978) . Non-parametric techniques do not require the definition of the production functions and demand fewer requirements from the data. Frontier methodologies compare all observations with the "best practices". The production frontier in the DEA approach uses linear programming methods and computes the relative efficiency of a group of Decision Management Units (DMUs) that consume identical inputs and produce identical outputs. 8 For each municipality i, we consider is the following function:
where Yi is the composite output measure for municipality i and Xi is the per capita municipal expenditures registered on municipal accounts for the each year (2011 and 2016) as a measure of the municipal resources used in local services' provision input in municipality i.
, it is said that municipality i exhibits inefficiency. For the observed input levels, the actual output is smaller than the best attainable one and inefficiency is measured by computing the distance to the theoretical efficiency frontier.
Adopting an input orientation, for explanation purposes, and assuming the presence of variable-returns to scale (VRS), the efficient scores are computed through the following linear programming problem: 9 , s. to 0
In this formulation, there are k inputs used to produce m outputs for n DMUs. For the i-th DMU, xi is the column vector of the inputs and yi is the column vector of the outputs. We can also define X as the (k× n) input matrix and Y as the (m n) output matrix.
In (3), ߠ is a scalar (that satisfies 1/ ߠ ≤ 1), and specifically is the efficiency score that measures technical efficiency, the distance between a municipality and the efficiency frontier, defined as a linear combination of the best practice observations. With 1 ߠ ൗ < 1 , the municipality is inside the frontier (i.e. it is inefficient), while ߠ = 1 implies that the municipality is on the frontier (i.e. it is efficient).
9
This is the equivalent envelopment form, derived by Charnes et al. (1978) , using the duality property of the multiplier form of the original programming model.
×
The vector λ is a (n 1) vector of constants that measures the weights used to compute the location of an inefficient DMU if it were to become efficient, and n1 is an n-dimensional vector of ones. The inefficient DMU can theoretically be on the production frontier as a linear combination of those weights, related to the peers of the inefficient DMU. The peers are other DMUs that are more efficient, and used as references for the inefficient DMU. The restriction 1 ' 1 = λ n imposes convexity of the frontier, accounting for VRS. Dropping this restriction would amount to admit that returns to scale were constant.
Problem (3) is solved for each of the n DMUs in order to obtain the n efficiency scores.
The VRS scores represent the pure technical efficiencies (PTE) and take into account that fact that DMUs might not operate at the optimal scale. In contrast, scores obtained through constant return to scale (CRS) represent technical efficiency (TE) and assumes that all DMUs are operating at the optimal scale.
Empirical Analysis

Data and variables
The data sample used in this analysis includes 278 municipalities for two periods: 2011, before the reform and 2016, after the reform (see Table 2 ). Between 2011 and 2016, the Portuguese economy was influenced by several economic events, such as the financial bailout, the outbreak of the economic crisis that spanned from 2008 until 2014 and the economic recovery from 2014 onwards.
To build the DEA efficiency scores for 2011 and 2016, we construct an output composite indicator, Local Government Output Indicator (LGOI) as suggested by Afonso and Venâncio (2015) . This composite is a single measure of municipal performance evaluated in terms of social Table B .2 in the Appendix B summarizes the definitions of our input and output variables and its sources. Table 4 provides a summary of the DEA results that we have obtained for 2011 and 2016.
DEA efficiency scores
The purpose of an input-oriented assessment is to study by how much one can proportionally reduce input quantities without changing the output quantities produced. Alternatively, and by computing output-oriented measures, one can assess how much output quantities can be proportionally increased without changing the input quantities used. In the case of the efficiency scores for 2011, we can see from Table 4 that input efficiency scores range between 0.514 for the Mainland and 0.674 in Algarve and in the Lisboa and Vale do Tejo (LTV) regions, implying that inputs could be theoretically lower by around 33%-49%, keeping the same level of output. On the other hand, output efficiency scores range between 0.293 for the Mainland and 0.670 the Norte region, which means that one might envisage and output increase of around 37%-71% with the same level of inputs.
[ Table 4 ] Turning to the results obtained for 2016, also in Table 4 , we find that the input efficiency scores range between 0.425 for the Mainland and 0.655 in Alentejo and in the Centro regions, implying that inputs could be theoretically lower by around 34%-56%, keeping the same level of output. In terms of the output efficiency scores, these range between 0.217 for the Mainland and the Alentejo region, and 0.646 for the Algarve region, implying that theoretically output could increase around 35%-78% with the same level of inputs. Table 5 compares with more detail the changes in the efficiency scores between 2011 and 2016 for the overall Mainland. One can notice that between 2011 and 2016 there were efficiency gains for a small percentage of the municipalities, 10% and 6% respectively for the input and for the output oriented efficiency scores. In addition, Table 6 provides a similar exercise per region. In this case, the regions where there was a higher percentage of municipalities that increased their respective efficiency scores were the Alentejo (input) and Centro (input and output) regions with more than 50% of the municipalities improving efficiency.
[ Table 5] [ Table 6 ]
Explaining efficiency
Since several exogenous factors are necessarily responsible for the existence of inefficiencies, we can then assess how the change of the efficiency scores relates to such determinants. As examples of such causes, we can consider the local territorial reform under analysis, and factors proposed in the literature on local government efficiency, namely municipality characteristics not controlled by the mayor, changes in municipality characteristics and local governments' discretion behavior. For that purpose, we compare the DEA input efficiency scores before and after the reform using the following equation:
where i denotes inland municipality.
Our dependent variable in Equation (3), ∆ߠ , is the difference between the DEA input scores before and after reform computed in the previous section.
Our variable of interest is ‫‪ℎ‬ݏ݅ݎܽܲ∆‬ , defined as the change in the number of parishes within a municipality, computed as the difference between the logarithm of the number of parishes after and before the reform. Alternatively, we consider a binary variable ‫݉ݎ݂ܴ݁‬ , which equals one if a municipality reduced the number of parishes, and zero otherwise. In these analyzes, we exclude one municipality which increased its number of parishes due to the reform. Our results do not change when we compute the effect of the reform in all mainland municipalities.
Local performance may be influenced by municipality characteristics and changes in the municipality characteristics. Therefore, we include a vector, ܼ to control for changes on sociodemographic and economic characteristics of the municipality. First, we include a binary variables coastal that equals one for municipality located near the sea and zero otherwise. This variable allow us to control for factors not influenced by the mayor namely, the existence of natural resources (beaches) and the type of geography of the municipality.
In addition, we consider the change in size of the municipality as the difference between the logarithm of local residents in 2016 and 2011. According to Grossman et al. (1999) , the monitoring costs to mitigate local government's discretional behavior increase with geographic 'scarcity of municipalities'. Hence, there might be scale economies regarding local public services provision.
In addition, richer local residents usually impose higher pressure for more efficient services, 10 we therefore include the change in income/wealth measured as the change in the purchasing power in 2016 and 2011.
To control for the change on financial characteristics of the municipality, we include the change on spending per capita, measured as the change of the total public expenses per inhabitants in 2016 and 2011; the change on financial independence, measured as the change in the ratio of own revenues (taxes, sales and other revenues) to total revenues in 2016 and 2011; and the change on tax revenues to own revenues ratio in 2016 and 2011. Overreliance on central government funds is related to inefficiencies in municipalities (De Borger et al., 1993) . The change on tax revenues to own revenues ratio is employed to take into account the change on the level of municipalities on tax collection. As taxes do not correspond to a specific array of services, contrary to revenues from services provisions, municipalities that increase their share could be characterized as less successful on providing chargeable services.
To capture local governments tendency to pursue their self-interests and their political agenda (Niskanen, 1975; Migué and Bélanger, 1974) suggests that the concentration of political power is getting weaker (stronger) and the opposition party is getting stronger (weaker), which may have a negative efficiency impact. The greater the variety of viewpoints the more intense the decision-making process. A stronger political leadership may have more power in internal bargain and may find it more likely to resist the pressure to accommodate low efficiency and lower outputs (Borge, 2008) . We also introduce a dummy variable, re-elect, that equals one in cases where the mayor has been re-elected in the last municipal elections and zero otherwise. Re-elected mayors for a second-term may be less motivated to implement policies towards improving the quantity and quality of services provided to citizens.
The change on voter turnout is computed as the change in the abstention rate in municipal elections. The definition and sources of the explanatory variables are presented in Table B .3 of Appendix B.
The results from Table 7 show that several determinants contribute to explain the efficiency scores in the case of the full Mainland sample. The reform itself, taken as binary determinant,
shows that reducing the number of parishes within a municipality actually contributes to a decrease in the input efficiency score (see Column 3 in Table 7 ). In addition, using the actual changes in the number of parishes (Columns 1 and 2 in Table 7) , the results display an input efficiency reduction effect. A 10% reduction on the number of parishes implies a decrease of 0.01 in efficiency. In terms of control variables, the increase of population and of government expenditure, diminish efficiency as well. In contrast, an increase on own revenues ratio and tax revenues ratio is associated with efficiency increases. In terms of political variables, a reduction on voter turnout, increases efficiency as well.
[ Table 7 ]
Form a regional perspective, we find (see Table 8 ) that the overall results for the Mainland case essentially hold. This is specially the case of Norte region. However, in the Alentejo and
Algarve region (panel D in Table 8 ), the reduction in the number of parishes (accounting for control variables) does increase the input efficiency scores. This result yet does not hold, when we use a dummy variable for reform.
[ Table 8 ]
Our results are no too different, although less robust, when the analysis is performed in terms of output efficiency scores. In addition, we used different estimation methods -Tobit and a double bootstrap procedure. These estimation models show similar results as the OLS regressions.
Additionally, we controlled for several external factors (i.e. tourism index, area, population density, automobile fuel consumption, energy consumption, mayor, left and right wing) that might affect efficiency. Nonetheless, we removed the non-significant variables and those that presented
Variance Inflation Factors (VIF) over 10. All these results available upon on request.
Conclusion
To evaluate if a territorial reform had a positive effect on the change on the efficient scores between 2011 and 2016 in Portugal, we used DEA approach. We computed the DEA efficiency scores using a composite output indicator of municipal services' provision, and we use municipal expenditure per inhabitant, in 2011 and in 2016 as the input. Afterwards, we assessed through a second stage regression whether socio-demographic and economic factors and the reform explained the change on efficiency.
Our results can be summarized as follows: i) overall, there are input and output efficiency gains for around 10% and 6% of municipalities, respectively; ii) regionally, notably in Alentejo and in Centro, more than 50% of the municipalities improved efficiency; iii) nevertheless, the second stage results show that the territorial reform did not improve local spending efficiency in mainland Portugal and particularly in the Norte region; The results are similar for the case of the output efficiency scores.
From a policy perspective, it is then less obvious that such reform, which implied a reduction of the number of parishes, has enhanced the efficiency of government spending across the board for the municipalities. Indeed, efficiency increases only in some regions, and policy makers need to account for such specific characteristics. Importantly, reforms like the one evaluated in this study require efforts between the central and local governments. Central government initiatives for improving local service efficiency and public spending can only be effective if local governments are willing participants in those reforms. In fact, local governments have to be motivated to implement those reforms on their own because they know more closely the needs of their citizens and how to improve the services provided.
The current study has its limitation. First, there is the issue of selecting inputs and outputs to compute the efficiency score and the selection of the control variables for the second-stage analysis. Even though the choice relied on the services provided by the local government defined in the legal framework, other authors could have chosen different variables, naturally also limited to data availability. The same applies to the control variables in the second-stage estimation.
Finally, this study draws on data from the local government of one country naturally raising questions about the generalizability of these findings to another geographic context. While we make no claims that our findings are perfectly generalizable to other countries, the theoretical underpinnings of our model provide a framework for exploring these phenomena in other geographic locations. (1) and (2) report the marginal coefficients using probit and logit models, respectively. The dependent variable is a dummy variable equalling one if a municipality experienced a reduction in the number of parishes. The definition and sources of the independent variables are presented in Table B .1 of Appendix B. Districts dummies are included but not reported. Standard errors clustered at the district level are in parentheses. *** denotes statistical significance at 1%, ** significance at 5%, * significance at 10%. (1) to (4), and 2016, Rows (5) to (8). Rows (1) and (5) report the scores for the 278 municipalities, Rows (2) and (6) report the scores for the municipalities that reduced the number of parishes, Rows (3) and (7) report the scores for the municipalities that maintained the number of parishes, and the remaining rows report the scores for the municipalities that increased the number of parishes. The column "Efficient DMUs" reports the number of efficient DMUs and the column "2016-2011" reports the percentage of cases (municipalities) where there is a gain in efficiency, by comparing the 2011 efficiency score of the municipalities and the 2016 efficiency score. DMUs is Decision Management Units. Max is maximum, Min is minimum and Stdev is standard deviation. (1) and (5) report the scores for the total number of municipalities within a region, Rows (2) and (6) report the scores for the municipalities that reduced the number of parishes, Rows (3) and (7) report the scores for the municipalities that maintained the number of parishes, and the remaining rows report the scores for the municipalities that increased the number of parishes. The column "Efficient DMUs" reports the number of efficient DMUs and the column "2016-2011" reports the percentage of cases (municipalities) where there is a gain in efficiency, by comparing the 2011 efficiency score of the municipalities and the 2016 efficiency score. DMUs is Decision Management Units. Max is maximum, Min is minimum and Stdev is standard deviation. Table B .3 of Appendix B. Standard errors clustered at the district level are in parentheses. *** denotes statistical significance at 1%, ** significance at 5%, * significance at 10%. (2) and (4) add control variables. The definition and sources of the independent variables are presented in Table B .3 of Appendix B. All models include district dummies fixed effects. Standard errors clustered at the district level are in parentheses. *** denotes statistical significance at 1%, ** significance at 5%, * significance at 10%. 
Change own revenues
Difference between the ratio of own revenues (taxes, sales and other revenues) to total revenues in 2016 and 2011.
Change tax revenues
Difference between the ratio of tax revenues to own revenues (taxes, sales and other revenues) in 2016 and 2011. 
